-To assess the influence of initial diameter on the gender difference in flow-dependent dilatation (FDD) of the conduit artery, we measured radial artery internal diameter (echotracking), flow (Doppler) and total blood viscosity in 24 healthy (25 Ϯ 0.8 yr) men and women during reactive hyperemia (RH) and during a gradual hand skin heating (SH). At baseline, mean diameter (men, 2.76 Ϯ 0.09 vs. women, 2.32 Ϯ 0.07 mm, P Ͻ 0.05), flow (men, 21 Ϯ 4 vs. women, 10 Ϯ 1 ml/min, P Ͻ 0.05), and blood viscosity (men, 4.13 Ϯ 0.07 vs. women, 3.92 Ϯ 0.13 cP, P Ͻ 0.05) were higher in men but mean shear stress (MSS) was not different between groups. During RH, the percent increase in diameter was lower in men (men, 9 Ϯ 1 vs. women, 13 Ϯ 1%, P Ͻ 0.05). This difference was suppressed after correction for baseline diameter. During SH, the increase in diameter with flow was higher in women (P Ͻ 0.01). However, the increase in MSS was higher in women because of their smaller diameter at each level of flow (P Ͻ 0.01) and there was no difference between groups for the increase in diameter at each level of MSS. These results demonstrate in a direct manner that initial diameter influences the magnitude of FDD of conduit arteries in humans by modifying the value of the arterial wall shear stress at each level of flow and support the interest of the heating method in presence of heterogeneous groups. endothelium; shear stress; skin heating; vasodilatation CONDUIT ARTERY FLOW-DEPENDENT vasodilatation is a fundamental mechanism that regulates vascular conductance at rest and during exercise and maintains wall shear stress within physiological values (3, 22, 28) . This vasodilatation is mainly mediated by the endothelium release of nitric oxide (NO) in response to shear stress (17, 22) . Postischemic hyperemia, by increase of artery flow, is currently used in clinical studies (1, 6, 11, 17, 20, 23) for noninvasive evaluation of flowdependent dilatation and is considered (i.e., by comparison with the vasodilating effect of exogenous NO) an index of endothelium-derived NO bioavailability. Gender differences in flow-dependent dilatation have been reported with a higher magnitude of conduit artery flow response in nonmenopausal women when compared with age-matched men, an effect that was considered as a consequence of the positive effect of endogenous estrogens on the bioavailability of NO (11, 21) . However, despite the fact that numerous studies (2, 7, 12-14, 24, 26) support this positive effect of estrogens on NO bioavailability, when the initial value of arterial diameter is taken into consideration in the statistical analysis, the increase in diameter appears similar between men and women (21). This suggests that gender difference could be the consequence of the larger baseline diameter observed in the men (11, 20, 21) . Indeed, for the same increase in flow, because of higher diameter in men, the increase in shear stress during hyperemia could have been smaller in men than in women and thus may explain these different results. Because of technical limitations, it was not possible to compare the flow-dependent dilatation between men and women at the same level of stimulus, i.e., at the same level of shear stress (6, 7, 21) .
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The present study was thus designed to compare in men and women the flow-dependent vasodilatation of a peripheral conduit artery at the same level of stimulus and to directly assess the influence of the initial vascular diameter on the gender differences observed in flow-dependent response. For this purpose, we studied by use of a high-resolution echo-tracking device coupled to a Doppler system, the flow-dependent vasodilatation of the radial artery in men and age-matched nonmenopausal women characterized by the presence of physiological differences in arterial diameter, blood flow and blood viscosity. This comparison was performed in response to postischemic hyperemia and by use of a diameter-wall shear stress relationship obtained during gradual distal hand skin heating, a method developed to gradually increase forearm blood flow with no changes in systemic hemodynamics.
METHODS

Subjects
Twenty-four healthy volunteers [12 men and 12 women, 25 Ϯ 0.8 (SE) yr] participated to the study. All subjects were normotensive nonsmokers with no regular medication. They were deemed healthy on the basis of a medical history and a complete medical examination, including a normal electrocardiogram and recent routine laboratory tests. Women had regular menstrual cycles (28-31 days) with no history of pregnancy. Four subjects used low-dose oral contraceptives. The protocol was approved by the hospital ethical committee and written informed consent was obtained from all participants.
Physiological Measurements
Measurements of radial artery and systemic hemodynamics. Radial artery internal diameter was continuously measured by use of a high-precision A-mode echo-tracking device (NIUS 02, Asulab; Neufchâ tel, Switzerland) (35) . Briefly, a 10-MHz focused transducer was positioned ϳ7 cm distal to the antecubital fosse over the radial artery of the right arm. The probe was set perpendicular to the artery so that its focal zone was in the center of the arterial lumen using a stereotaxic arm with micrometric screws while proper positioning was adjusted using a stereo Doppler mode. After switching to A-mode, the echoes from both anterior and posterior walls of the artery were visualized on a screen and tagged by electronic trackers, allowing continuous recording of the artery internal diameter. Radial artery internal cross-sectional area was then calculated from the measurement of internal diameter. Radial artery blood flow velocity was measured by continuous-wave Doppler (8-MHz transducer at a 60°angle with a width of beam of 1 mm at the focal point of 15 mm), distal to the echo-tracking probe, at the site of diameter measurement. After the 10-MHz probe was positioned, the Doppler transducer (Doptek 2002, Deltex; Chichester, UK) was rotated around the axis of the echotracking probe to provide the highest velocity. When this was achieved, the Doppler beam was positioned in the center of the arterial lumen at an angle of 60°with the longitudinal axis of the artery that was used for the calculation of the arterial flow velocity. Radial artery blood flow was calculated as the product of time-averaged mean velocity and arterial lumen cross section. Systolic, diastolic, mean arterial pressure, and heart rate were measured with the use of an oscillometric blood pressure recorder (Sentron 500, Bard Cie; Lombard, IL), and the cuff was placed around the left arm. In addition, arterial blood pressure was continuously measured on the left hand using a noninvasive photoplethysmographic finger device (Finapres 2300, Ohmeda, BOC Group; Englewood, CO) connected to the echo-tracking system (17, 35) . The hand skin temperature was modified by use of a water-filled thermocontrolled device (Polystat 1, Bioblock Scientific; Illkirch, France). Oral and forearm skin temperatures were measured by use of thermocouples (model HI92804c, Hanna Instruments).
Biochemical measurements. Plasma catecholamines, epinephrine, and norepinephrine were measured from arterial blood sample using high-performance liquid chromatography and electrochemical detection after extraction on alumin. Total blood viscosity was measured from arterial blood samples treated with dry potassium EDTA anticoagulant using a cone-plate viscometer (Ex100 Constant Temperature Bath, Brookfield; Stoughton, MA) at a constant temperature of 37°C and at a shear rate of 241 s Ϫ1 .
Study Protocol
Subjects were studied at 8 AM in a quiet, air-conditioned room maintained at a constant temperature (22-24°C). Subjects rested in the supine position during the 6-h duration of the experiment and baseline measurements were started 30 min after instrumentation. In women, measurements were performed 5-7 days after the end of the menstrual phase of the cycle. Postischemic hyperemia and hand skin heating were performed together in a random order at 2-h intervals to increase radial artery flow and to evaluate the magnitude of the resulting radial artery flow-dependent vasodilatation.
Reactive hyperemia. After baseline measurements, an arterial occlusion cuff placed on the wrist was inflated for 10 min at 180 mmHg and was deflated to allow reactive hyperemia (RH). All parameters were continuously recorded throughout cuff inflation and during hyperemia until radial artery diameter had returned to baseline (i.e., within 5 min after release of the cuff). All parameters were calculated from measurements obtained during 15 consecutive cardiac cycles at baseline and during 3 to 5 consecutive cardiac cycles at the peak increase in radial blood flow during hyperemia and at the peak increase in radial artery internal diameter. In addition, to evaluate the duration of hyperemia, the time elapsing between peak hyperemia and return to 50% of this peak (t1 ⁄2) and the area under the curve (AUC) of flow from the beginning of hyperemia to the t1⁄2 during hyperemia were calculated by planimetry (15) . The reproducibility of the radial artery internal diameter and flow measurements at baseline and during hyperemia has been previously described (17) .
Hand skin heating. After thermocouple was positioned close to the dorsal skin of the right hand, the hand was introduced in the thermo-controlled tank by use of a thin watertight glove fixed to the device. After the probe was positioned, heart rate, arterial pressure, radial artery flow, and diameter were recorded for 5 min at ambient temperature. The device was then filled with water to maintain the hand skin temperature at 20°C for at least 20 min. Recordings were repeated during the last 3 min and then the water temperature was gradually changed to increase the skin temperature from 20°C to 25°, 30°, 34°, 36°, 37°, 39°, 40°, and 42°C, respectively. Each level of temperature was maintained for 10 min. At each level of temperature, 3 min before the end of each stage, systemic hemodynamics measurements were repeated and followed by 3 min of continuous vascular parameter recording.
The reproducibility of the skin heating test and the comparison with the reference method, i.e., postischemic hyperemia, was assessed in the 12 first volunteers by using the results obtained on the first day and by repeating the skin heating maneuver at the same hour after a 1-day interval.
From the individual values of radial artery internal diameter (d), blood flow (Q), and total blood viscosity () and assuming a Poiseuillean model, the mean arterial wall shear stress () was calculated at each level of flow as ϭ 4 Q/r 3 , where r is the internal artery radius (r ϭ d/2) (25) . Finally, from the individual values, the diameter flow, the wall shear stress flow, and the diameter wall shear stress curves were constructed.
Forearm flow clamp. In a separate set of experiments, an occlusion cuff was located on the wrist. The skin-heating procedure was started at the temperature of thermoneutral-ity, i.e., 34°C, for at least 20 min with the cuff maintained deflated. At the end of each temperature stage, from 34 to 42°C, after the parameters were measured, the occluding cuff was inflated to decrease the radial artery flow close to its base value. This flow clamp was maintained during for at least 2 min to avoid the stabilization of the flow and diameter and then the measurements were repeated during 1 min.
Statistical Analysis
Values are means Ϯ SE. Comparison of continuous variables between groups at baseline and before hyperemia and distal skin heating was performed by analysis of variance (ANOVA). Analysis of changes for serial parameters was performed by repeated-measures ANOVA, followed when justified by Tukey's test. Multiple stepwise regression analysis was used to study the effects of relevant variables (baseline arterial and flow parameters and flow parameters during hyperemia) on the difference observed between groups for the peak radial artery after RH. P Ͻ 0.05 was considered statistically significant.
RESULTS
Subjects
The characteristics of the men and women who participated in the study are presented in Table 1 . There were no differences between groups for the mean age and the mean body mass index. However, the mean height, weight, and body area were significantly higher in men than in women (all P Ͻ 0.05).
There was no significant difference between groups for baseline systolic, diastolic, mean blood pressure and heart rate. Radial artery blood flow, diameter, and total blood viscosity were significantly higher in men (all P Ͻ 0.05), but there was no significant difference between men and women for the mean shear stress at baseline.
Stability of Hemodynamic Measurements and Skin Heating Test Reproducibility
During the skin heating procedure, there was no significant change in central temperature, systemic hemodynamics, and biological parameters ( Table 2 ). The addition of 20°C water (Fig. 1 ) was associated with a decrease in radial artery flow from 18 Ϯ 3 to 10 Ϯ 3 ml/min (P Ͻ 0.05 vs. baseline) and in diameter from 2.58 Ϯ 0.10 to 2.53 Ϯ 0.11 mm (P Ͻ 0.05 vs. baseline), followed by a gradual increase in these parameters during the gradual increase in skin temperature from 20 to 42°C (both P Ͻ 0.01, Fig. 1 ). The mean values of radial artery flow and diameter obtained at the temperature of 42°C were 77 Ϯ 4 ml/min and 3.09 Ϯ 0.07 mm, respectively. There was no significant difference between the results obtained during the first and second day for the minimal and maximal values and for the increase in flow and diameter (Fig. 1) .
The increase in flow and diameter observed at each temperature level, from 34 to 42°C, was prevented by the flow clamp, thus indicating that the increase in radial artery diameter was linked to the increase in flow (P Ͻ 0.01, Fig. 2 ).
Comparison Between Distal Skin Heating and Postischemic Hyperemia
Baseline mean arterial pressure and heart rate measured before distal skin heating and postischemic hyperemia were not significantly (NS) different at 86 Ϯ 3 and 85 Ϯ 2 mmHg, respectively (heart rate, 59 Ϯ 2 and 60 Ϯ 2 beat/min, respectively). In addition, there were no significant differences at baseline before and after water addition at a skin temperature of 34°C and before postischemic hyperemia in radial artery flow (18 Ϯ 3, 18 Ϯ 3, and 22 Ϯ 4 ml/min, respectively, NS) and diameter (2.62 Ϯ 0.10, 2.58 Ϯ 0.10, and 2.63 Ϯ 0.10 mm, respectively, NS). Values are means Ϯ SE. Systemic hemodynamics and biological parameters were measured in healthy volunteers before and during hand skin heating from 20 to 42°C.
Postischemic hyperemia was associated with an increase in radial artery flow to 99 Ϯ 13 ml/min (P Ͻ 0.05). The AUC and t1⁄2 of flow during hyperemia were 973 Ϯ 94 arbitrary units (AU) and 34 Ϯ 5 s, respectively. The increase in flow was associated with an increase in radial artery diameter to 2.87 Ϯ 0.11 mm (P Ͻ 0.05).
The maximal value of blood flow was higher after RH than after distal skin heating (P Ͻ 0.05) but the maximal value of radial artery diameter was higher after distal skin heating than after hyperemia (P Ͻ 0.05). In these conditions, by taking the values obtained at 34°C as baseline values during heating, the maximal increase in flow was greater after hyperemia (percent change from baseline: RH, 508 Ϯ 46% vs. skin heating, 311 Ϯ 50%; P Ͻ 0.05) but the maximal increase in diameter was greater after hand skin heating (percent change from baseline: RH, 10 Ϯ 1% vs. skin heating, 17 Ϯ 2%; P Ͻ 0.05).
Comparison Between Postischemic Hyperemia and Distal Skin Heating in Men and Women
Postischemic hyperemia. Radial artery peak flow was higher in men than in women (P Ͻ 0.05) but the percent increase in blood flow was not significantly different between groups (524 Ϯ 99 vs. 540 Ϯ 82%, respectively) (Fig. 3) . Thus the absolute value of flow increase was higher in men (85 Ϯ 12 ml/min) versus women (50 Ϯ 6 ml/min) (P Ͻ 0.01).
Radial artery peak diameter was higher in men than in women (P Ͻ 0.05) but the percent increase in diameter was higher in women compared with men (men 9 Ϯ 1 vs. women 13 Ϯ 1%, P Ͻ 0.05). Thus the absolute value of diameter increase was higher in women (men 0.24 Ϯ 0.03 vs. women 0.30 Ϯ 0.02 mm, P Ͻ 0.05). The AUC (men 1,030 Ϯ 168 vs. women 773 Ϯ 70, NS) and t1 ⁄2 of flow during hyperemia (men 35 Ϯ 5 s vs. women 32 Ϯ 6 s, NS) were not significantly different between groups.
Multiple regression analysis. When multiple analysis was carried out with the arterial diameter at baseline, the arterial flow at baseline and at peak, the AUC, and the t1 ⁄2 of flow as cofactors, there was no significant residual correlation between gender and diameter at peak during hyperemia. The optimal fit model after stepwise analysis included only the diameter at baseline as a significant predictor of diameter at peak (r 2 ϭ 0.981, baseline diameter F ϭ 449.20, P Ͻ 0.0001; gender, F ϭ 3.468, P Ͻ 0.081; and t1 ⁄2, F ϭ 2.747, P Ͻ 0.117).
Distal Skin Heating
Diameter-flow curve. Figure 4A shows the diameterflow curve in men and women during distal hand skin heating. The diameter increased with arterial blood flow in the two groups (P Ͻ 0.01). There was a significant downward shift of the curve toward the lower Fig. 1 . Means Ϯ SE of radial artery diameter (A) and flow (B) measured the first day at baseline before water addition (E, skin temperature: 33°C) and after water addition the first (E) and second day (F) from the skin temperature of 20-42°C, enabling the construction of the diameter-flow relationship (C). Increase in skin temperature was associated with an increase in radial arterial flow and diameter that was reproducible during day-to-day experiments. There was thus no significant difference between the diameter-flow curves obtained the first and second day. P Ͻ 0.01, time effect; *P Ͻ 0.05 vs. 33°C. Fig. 2 . Means Ϯ SE of radial artery flow (A) and diameter (B) measured at control (E) and after subtotal distal flow arrest (F) during the distal skin heating. At control, the increase in skin temperature was associated with an increase in radial artery flow and diameter. This increase in flow and diameter was omitted after the subtotal distal flow arrest at each temperature step. P Ͻ 0.01, time-by-period interaction.
values of diameter and flow in the women as expected from the smaller vascular dimension observed in this group (P Ͻ 0.01). However, the slope of the diameterflow curve was slightly but significantly higher in women than in men, suggesting a higher magnitude of flow-dependent dilatation in the women (P Ͻ 0.01).
Diameter-shear stress curve. Figure 4B shows the diameter-shear stress curve in men and women during distal hand skin heating. The diameter increased with arterial shear stress in the two groups (P Ͻ 0.01). There was a significant downward shift of the curve toward the lower values of diameter in the women (P Ͻ 0.01). However, in contrast to the previous relationships, there was no significant difference for the slope of the diameter-shear stress curves between men and women, suggesting the same radial artery flow reactivity between groups when compared at the same level of stimulus.
Shear stress-flow curve. Figure 5 shows the shear stress-flow curve in men and women during distal hand skin heating. The shear stress increased with the blood flow in the two groups (P Ͻ 0.01). However, the increase in shear stress was higher in women than in men because of the smaller arterial diameter at each level of flow (P Ͻ 0.01).
DISCUSSION
The present study demonstrates by direct evaluation that arterial diameter explains the gender difference reported in conduit artery flow-dependent dilatation when studied at each level of flow by modifying the mean arterial wall shear stress. This result was obtained by use of a distal skin heating method that allows the comparison of the flow-dependent dilatation of peripheral conduit arteries at a known level of stimulus.
As previously reported (5, 31, 36) , local skin heating provided reproducible increases in regional blood flow. Because the vasodilating effect of local heating is limited to the skin with no dilatation of the underlying muscular vascular bed and no effect on the central thermoregulation, we observed no significant modification in systemic hemodynamics (5, 9, 18, 31, 36, 38) . Moreover, in the present study, no modification was observed in plasma catecholamines or total blood viscosity during the test. By gradually increasing the distal hand skin temperature, it was possible to obtain, in contrast to postischemic hyperemia, a successive and sustained increase in radial artery flow and diameter (16) . Furthermore, by means of the flow-clamp procedure, we have demonstrated that under these experimental conditions, the radial artery dilatation was an exclusive flow-dependent process. Therefore, it and diameter-shear stress (B) relationships obtained in men (F) and women (E) during distal heating. Diameter increased with arterial flow and shear stress in the two groups. There was with an upward shift of the two curves toward the higher values of diameter in men (P Ͻ 0.01). The increase in diameter with flow was significantly higher in women (P Ͻ 0.01). However, there was no significant difference for the increase in diameter with shear stress between men and women when compared at the same level of stimulus.
was possible to study the flow-dependent vasodilatation, not only at instantaneous and maximal flow increase, but also at different levels of flow. As a consequence, the shear stress at each level of flow can be assessed to compare the flow responses between groups at known levels of stimulus and establish a reproducible response curve at these different stimuli.
In the present study, we characterized the flowdependent vasodilatation in men and women both by skin heating and postischemic hyperemia. During postischemic hyperemia, the radial artery flow-dependent vasodilatation was significantly higher in women despite the fact that the increase in flow was significantly higher in men. This response is currently accepted and has previously been reported in the brachial artery of women (11, 21) . However, by use of multiple regression analysis, we observed in our study population, in accordance with the literature, that this difference is entirely explained by the difference in baseline diameter (20, 21) . Thus, in the present study, as in other reported studies (6, 7, 20) , the diameter at peak appears as a direct function of the base diameter. In addition, it has been previously stressed that the increase in large artery diameter after hyperemia is inversely related to the basal value of the diameter when expressed in percent change from baseline (21, 27) .
In this context, the distal hand skin heating method used in the present study permitted us to obtain the shear stress-diameter relationship by gradually increasing the flow and by simultaneously measuring arterial diameter to directly compare the arterial vasodilatation between groups at the same level of stimulus. At baseline, we first compared the wall shear stress obtained in the two groups. However, no significant difference between wall shear stress calculated in men and women was observed. This result has been previously demonstrated in the carotid artery (30) .
This result is because in men the higher flow and higher blood viscosity are associated with a higher diameter and that the ratio between these parameters, which determines the wall shear stress value remains not significantly different between groups (25) . Thus the variations of flow-dependent increases in diameter obtained during heating cannot be explained by different basal values of shear stress in men and women.
During hand skin heating, the evaluation of the relationship between radial artery diameter and flow demonstrates that the flow-dependent increase in diameter was slightly but significantly higher in women than in men. This result suggested, according with previous experiments performed by use of hyperemia and without any correction for the brachial artery diameter at baseline, a higher magnitude of radial artery flow-dependent dilatation in women (11, 21) . However, when we compared the shear stress-diameter relationship, no significant difference between groups for the shear stress-dependent increase in diameter was observed. The curve obtained in men was shifted upward toward the higher values of diameters according to their higher body area but the increase in diameter in response to the increase in flow was similar in men and women and the curves were parallel. These results can be explained by the shear stress-flow relationship. When we compared the shear stress-flow relationship, it appears that the shear stress is higher in women than in men at each level of flow and that the difference between men and women was found to increase with flow, thus resulting in a significantly different relationship between these two parameters in the two groups. Under our experimental conditions it appears that with similar increases in flow, increases in shear stress and in diameter are more marked in women than in men. Because for identical basal values of diameter and viscosity, identical increases in flow induce identical increases in shear stress; the role of the initial diameter seemed to be the determinant in our results to explain these discrepancies between men and women. Thus, when basal diameter is smaller, an identical increase in flow is associated with a higher increase in shear stress. This was observed in the case of women and was clearly evident from the flow-shear stress relationship. To eliminate the influence of the basal diameter, we evaluated the diameter-shear stress relationship, which shows a nonstatistically different evolution between increases in diameter and shear stress during increasing flows by heating and thus demonstrates similar flow-dependent vasodilating responses in men and women. It thus appears that with this methodological approach of the study of flow-dependent dilatation, endothelial function could be directly evaluated independently of the arterial diameter.
With regard the absence of significant difference between men and women, the mechanism that could explain the presence of the same arterial response to increase in flow, despite the fact that estrogens increase the magnitude of arterial flow-dependent dilatation and increase the bioavailability of endothelial NO, remains unknown and could not be determined from the present study (2, 7, (11) (12) (13) 24) . One explanation could be the fact that estrogens appear to primarily increase basal release than the stimulated NO biodisponibility and that this increase could be sufficient to explain the vascular gender differences (19, 29, 33) . Indeed, it was demonstrated in healthy subjects that the arterial vasoconstrictive effect of NO synthase inhibitors was higher in women than in men despite the same vasodilating effect of acethylcholine when doses were adjusted to the forearm volume (8, 19, 34) . In addition, the estrogen substitution of perimenopausal women increased the basal rather than the acethylcholine-stimulated NO biodisponibility in the forearm volume (33) . However, the positive effect of estrogens on stimulated release of NO could be unmasked in nonmenopausal women in pathological states. Thus, in hypertension and hypercholesterolemia, the endothelium-mediated vasodilatation in response to acethylcholine appears lower in men in contrast to women (8, 34) . This effect could be explained by the stimulating effect of estrogens on NO synthase activity or moreover, as previously suggested by the estrogen-mediated decrease in NO inactivation, by oxygen-derived free radicals (2, 4, 12, 37) . Nevertheless, despite the fact that the role of NO could be implicated, it cannot be excluded that the plasma levels of estrogens could not reflect local concentration and/or activity of the hormones within the blood vessel wall, thus leading to underestimate the estrogens activity in men (10, 29) .
Finally, it could be pointed out that the absence of characterization of the peak wall shear stress could be a limitation because it has been shown that, at the level of elastic conduit arteries, the peak shear stress can be higher in men than in women at similar mean wall shear stresses (30) . However, in our study, if the peak shear stress would have been the main determinant of the flow-mediated response, a higher peak shear stress in men in presence of a similar flowdependent response at the same mean shear stress level would have been associated with a lower flowdependent dilatation in this group when compared at peak shear stress. This is not the case with postischemic hyperemia after statistical correction for differences in baseline diameter. This type of absence in the difference between groups for flow-dependent dilatation in these experimental conditions has been previously reported (21) . In addition, recent experiments demonstrated that the mean shear stress was a better determinant of the endothelium flow-dependent dilatation in the iliac artery of the dog than the peak shear stress (32) .
In conclusion, the present study performed in healthy human volunteers on the radial artery clearly demonstrates that the initial diameter influences the magnitude of flow-dependent vasodilatation of conduit arteries by modifying the value of the arterial wall shear stress at each flow stage and that the gender difference previously reported in flow-dependent vasodilatation could be the consequence of the difference in diameter at baseline. These results were obtained by use of a distal hand skin heating method that allows the direct comparison of flow-dependent dilatation of peripheral conduit arteries at the same stimulus between groups, characterized by differences in arterial diameter, flow, and blood viscosity.
